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Abstract 



PURPOSE: To obtain a composition excellent in flexibility, impact resistance and heat resistance by 
mixing a polypropylene with a propylene-1-butene or -ethylene elastomer produced by using a specified 
metallocene compound catalyst. , A , ftCC40/ 

CONSTITUTION: This polypropylene composition comprises 5-95wt.% polypropylene A and 95-5wt. /o 
base polypropylene elastomer B. Component B is an elastomer having a specified molecular structure in 
which the triad tacticity and stereoregularity of a propylene chain composed of head-to-tail bonds are 
high, and prepared by copolymerizing 50-95mol% propylene with 5-50mol% 1-butene or ethylene in the 
presence of a catalyst, e.g. a combination of a metallocene compound represented by the formula 
(wherein M is a group IVa, Va or Via transition metal; R<1> and R<2> are each H, halogen, a 
hydrocarbon group or the like; R<3> is a 3-20C alkyl or an aromatic group; R<4> is H or a 1-20C alkyl; 
X<1> and X<2> are each H, a halogen, a 1-20C hydrocarbon or the like; and Y is a 1-20C hydrocarbon 
group or the like especially desirably an alkylsilylene or the like) with an organoaluminumoxy compound. 
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L^c^p 7tfy-7-*T% BttSflHtUii) , (i 

v)*3J:t5(v) ■e^Six*J:5ft(&ia 3 FaBJ*ffi«r^+ 
£ e U — ^jS^ffi^O^o if i/>©2, HfAfcitf 
1, 3Hf A(OW^tt, WEoStffJftWtti: 1 3 C — N 
MR^ h/^Wtt > Polymer, 30, 1350(1989) S: 

[0 0 5 5] ^otru^2,H¥A^K<5<ffi«5FafliJ 

[0 0 5 6] 
[^21 



2 l-#AK£^< {0.51 ai5(«*CaX(v»+0,25I a ^Cg&Civ)) > 



xlOO 



+0.5(1 a 7 + I a£(*£(iv)) + lad) 



[0 0 5 71 4*5^^i<c5^i:*^J:9, I <* 

[0 0 5 8] <5^o t°W^ • l-^T^xy 

tr 1^X7)2, l-*$A(c^3< M 
aJS^ffiS:, ^ntV«W0 . 0 l%J£AJt 
i^0. 0 1-0. 3 "C i ^'Ay"C ; V , »T t> <£ 

[0 0 5 9] £fc:/n t°W>- • 

[B-i] toy* tru^oi I 3-WAi-£<5<ffiia^aiy*ffi 

[0 0 6 0] tVy^7^ b^ — 

0. 0 5%^TtfcottJ:^o 
[0 0 6 1 ] fB-2] ; ^UV^^ 

CO ^WCfflV^ixS^n • xfi/y^xy^ 



•CfcoT, P>i|^tl5M*e$: 5 0-9 

30 5^/V%94t<l46 0-9 3*^%J:9»*U<tt7 
0 — 9 O^/^/o^it. 

£5-50 ^e/w%^* L < 7 - 4 0 ^e^% L 
Oil 0-3 O^/oOf t^Wtt^^o 

[0 0 6 2] ro^p tvy • xf i/yfx7^ bv- 

[0 0 6 3] (2) W^T^t^^ynt^V-^f 

40 ii^co 13 c-nmr^ h/u-cpj^^K^ h y r K 

*^7^v"7^ri*9 0%£JLJi»*U<{i9 2 %J^_h J: «9 

»*L<14 9 5%£JLb-Cfc£o 
[00 6 4] t°U>- • a^U^^;* h-^ — CO h 

l/y«l-^fy^7^h^-[B-l] *W*KLTR^ 
7* h-r — CO' 3 C-NMR^ YtV^t^jVl 

[0 0 6 5] 
[f&3] 



15 



( 9 ) 
PPPCnaO 



^^^8-2 0 8 9 0 9 
16 



P P P (im) + P P P Our ) + P P P ( r r ) 



x l 0 0 



(2) 



[0 0 6 6] PPP(mm). PPP(mr). PPP 

(rr)tt. ^nfuy • l-y^r^^y * W— [B-l] t 

R*<<? (l 9 ppm — 2 3ppm ) 

tt, JBl«* (21.2-21.9ppm) . »2«« 

$2 



(20.3-21.0ppm) *5j;t*fB3flMJc (19.5 
-2 0.3 ppm) KSMSStLSo #«*JC«ttSP«^ 
/Ug<7) tT— * £^ 2 tC^*r o 

[0 0 6 7] 

[^2] 



S/7 htt 


y^Aft*** (1 9-2 3ppa ) 


21. 1 — 21. 8 ppfi 


20.S — 21.0 PPI 


19.5 — 20.3 ppn 




PPP (mm) 


PPP (mr) 


PPP (r r> 



[00 6 8] P^ntV^^^^M* 
fit*:**-. JBl«*t?tt, PPP (mm) T*S*L*:/ 
PtV 3 2ftt@ 0>«f[* ^/Ug*** 

[0 0 6 9] JB2**-Ctt. PPP (mr) -C^S*L« 20 

S3«*m ppp (rr) t?^sn5^ 
tr uy*fi3 mm<om 2 una a T*mt*#mt 

So 

[0070] rtbib^^^S^t: 0 — ^^ffi7&^±ia^; 

(2) (£<fc *9 . mm^*fe§-^^t5, 
[0 0 7 1 ] ft*** ^/WK*«*rt«wtt, ±E<0 <fc 9 ft 

[0 0 7 2] f/itJ^^P t'i/y(^±«-I^tfc 

^^/u»c**i-6^-^^ s iB2««ic«»jsn. ep 

y&^y* h^-[B-i] tcfc>^T. «it(i) *3<fctf(ii) 
-CSLfc J: 5 ftffi«5FaRU*ffi*:«tri»»«5t 

[0 0 7 3] lO^^f^lAk'- ^Jlt^^A'g 
To 0 7 4 ] PPE3iim^CD^2*ffi (^nbVy| 

te) a<o««^^a^»^< ppei 

^^(D^2^{S (^PtV^W) (7)^^V® (3 0. 50 



40 



6ppmftiS-C*R&) <DK*-i!?mm& v )WffiX-Z, EPE 

3*«*o»2*fit Bomm*^ 

p'fc'l/ylfi) CD^^^S (3 2 . 9ppm fti£-C#*) 

[0 0 7 5] ^f^SA, ^f/HA' , ^f/HB, 

• I-t/xV^^* h-e— [B-l] £^«t£ffffi£*b*« 
Lfc*«oTrtbb©tr--^ffiaSrJB2«*S3J:tWB3« 

\s^3 mm^g;^ < p< f;>s^ e— ^ * - 1 

[0 0 7 6] ft***^ WWt>a>#tT— Ifcfifc (Po 

lymer, 30(1989) 1350) Sr^tC LT^M Ufc e 

[0 0 7 7] (3) ^Sg^-CE^bfrLS^n tTU^ • ^ 
uy^^ 12. 13 C-NMRTiSiJS£*L££::/ 

d t°uv1itj&mfc^ t'uv^ey co2, l-Jf Al- 

m-i < ffia^aflij^ffi^w-^* 5 0.05 %j^±»* l < 

(10.0 5-0. 8%J^±J: l 9$F£L<teO. 0 5-0. 7 
[0 0 7 8] nc02, At-S<5< ffi«^aBJ*«t^« 

i] i:^«mtt*i?)p>n5. *fc#*w-cffl^e>*L5 

y-^-(D(i,2-) • (1,3-) • (i,2-)»AKX-3<4fc«3F* 
aWffi^ 0.05 %UXTT*$?S r LV\ 

[0 0 7 9] (4) «P^t^V^P ) tl5y^t 4 ^'>•xf 
1,^x7^ h-e— 1 3 5°C. ?U ]) ><t*X~mj££ 
ttSffiPfi«6SA5 0. 1~1 2dl/g»*b<tt0. 5-1 
2 dl/ g J: f9 #* L < ii 1 - 1 2 dl/ gt'fc5o 

[0 0 8 0] _blScDj: 9ft*»W-Cfflv^ix5^ci 

[B] '&&'Ato<D=fMZ.tt'<X\<* 

[oo8i] ±.&<D£ote*&W'em^L>iriZ>'7v tru 



( 10 ) 



8-208909 



17 



18 



[ i ] «at« <t 5 t£&7£<DS&&mfc'&V!it , 

[II] [I I-a] W^T /U 5 =■ * * , ifcJzUV' 

[III] *«T/w5^^Aft**i:3a»b4S*U7w ^ 
S^fflttMCSrfflv^T, [B-i] ^f^-i-^fy^ 

X 1 X 2 

\ / 



[0 0 8 2] BT*»W"C^^ l^^7^ b^-£r 

drt-aa»&*ub£* en c^t r **# [ i ] j *«a 

8t6rim. ) «u TIB— «5t (I) -0**ft 
[0 0 8 3] 

Hb5] 




[0 0 8 4] 5ft"f, Mf4HJH»*!BlVa, Va. VI a Si 
a7^^, * 

[0 0 8 5] IftXR' *3<fct^R 2 

<D^oy>-{kK{k***. *--r staffs, g*g-*r&, 

[0 0 8 6] AfrWt-. ^n^vlfi: UTte. 7^ 
yK ^^VyK v^u-^vvK t^f/K / =■ K 

-r->yK 7vf=a-»K yyi^yu— /k ryryf^^ 

yyK v^^Wx^/K hy^^7x=/w, ^yw 
77^ - fc'yl^^^yK fcT^^^yK ^^vK 

*^)V-ry^}V^ 7yh7t^K 

or y — /ps* if * s #rr hti. ^^v^itmit^Mt 

[0 0 8 7] ^fcp^A-v-y /V. 7*=/U'>9^4^ 

/U y hy^yVVyyK h y f yUv-y yK h y v'^ 
^;u^y;^ y ^yui^m^yUv'y yK hi) hSJyuf'J 



(1) 



20 yK b y^^vi^y i\st£}£<o v vmt-fcMWWsv 

yK b y y fvi'v' y y^— f;Kc if oj^fcfc^f itKrv' y 
yWOv-y yUzt-vvK h y ^/l^P Ao< ^A'ftif*)* 
-Y*flKftTyt'*/i'S, h y ^ /V7x= jufeifo*-^ X 
1*7 !) -;uS4^0<r^*$lffl»S, fc Kp**S/ 
y h*>\ ^h*v\ :/o#*v\ /hm^ 
T A* 7x/^>, y ^vi^^y 

yuy h=^>, 7m^yU3i h^fcif^ry — 

y. v^^w?/, s^^ywsy. ^pf/^^ 

y, i/'J'f-jVT x J , i/^P^^i/yV'T^yftifcDT 
yl^yVT ^ai^y^T^y, i?y ^~;\/T ^ J , 

^ y ft ¥<nr y — yv-r s y g^fctir y^y^r y — /ur 
^yKft if ^f^t^7^A ^7 
^-yu^**?^ y tez<Dy**y 4 y&te¥<nv 

[0 0 8 8] R' i:UTti, 
40 ^F. y^yug. «*»2-6<oKfb7k*S, 

if3ft«»*L<, Wc^^/UK, R*»2-6 0«<k** 

[0 0 8 9] R 2 <b LT(*, rttbO 9 *>**JB J ?' . 

[0 0 9 0] g&^R 3 

R 3 1 ~ 2 0 OjR^tK**. t^oy^B 

fo6ri:^M*Lv\ 

50 [0 0 9 1 ] *flc«IlCfi. 2ft4fcH3a7/l/^Ii: 



( 

19 

LTti:, i-^fvK sec-l/^K tert-^ 

^vK 1, 2-v> * ^/U^n fcVK 2, 3- ^vl^^vK is 
0 -^V^/U N tert— <V*7K *tf"'<l'*vK >^ a ^ 

fvW*:7^vK Tyh7t^/K y^^-^M^/K 

[0 0 9 2] c*x&<*>Xtt* R l -W*LfcJ:5<t'M3y 
[0 0 9 3] ffl&^R* 

R< |i;jc*JK^*fcrt:«*» 1^20 ©7;^/Ht$) 

n -^n fcf/K i-^cx fcT/K n-r/^/K sec-:/ 
f/V, tert- -O^/K ^*r>vK >^tz^ 

[0 0 9 4] rttbO^fi, R 1 "C^LfcJ: 5ft/Nn^ 
[0 0 9 5] X 1 jSJ^X 2 

. - 2 o oRft;**** Mi-2 0^nyy« 

[0096] /^y^ K 

*A/**— K F!J7;UtP^^^^t^-h, 7 
/uxy^/U7t^-K Miy^ytf^/^** 

— K h v 4 V7'f/^y^y^^7^^- k p-^ n 

— K p- y?v^s?sj\'y K hy^f/^y-^^ 
^7^^- K ^y^7/^o^y^^7^^ 
hftif^/^-f*— hSa*3Mf bits. 

[0 0 9 7] X 

2oo2io>'>Dy>fi:K<b**i, 2«o^><^ ; fir 

O-, -CO-, -S-. -SO-. -SO, -> ~N 



11 ) ^8-20 8 9 0 9 

20 

R 5 — , -P (R s ) -> -P (O) (R 5 ) -BR 
5 -£fcf±-A 1 R 5 - [fcfcLR 5 H**^, 

KfSfft 1 - 2 0 co^tR^S, 2 

^y^-yu^^^v. l,2-^^u>> i^y^-1,2 

fl/y/jl £f GOT y -/UT/l'^W^S^ ¥<Dfi<M%t 1 ~ 2 
10 0<^2ffiOj^fc7Kf?tS. ^no^f uWi^lEK* 

ft i - 2 o co 2 ffi<ojg*toK*££' N * V s sit Lfc^ o y 
WfcKfts**** yt/us/Ji/y, Wf^Ji/^ 

^xf/^!)l/y v \> (n-^ofcVU) (i- 
7 P pt» V s (v-^ n^^rv//W) i^y U>\ 

^f;w7x^>yi/ys ^7x^>yi/y, (p- 
MJ/u) v/ywy, (p-^ o uy=c^M v^!ii/^ 

y-^y^ys, Th7/f/K2-^y/K 
20 /l/WJ-^^y/K ry-;v^y^S^^2ffi 

2«(o^-r^wso^^^$r^xicambfc2^6o^ 
^2o<D^uy>{tmit^mmx^^>o 

[0 0 9 8] ^<noh2 m<D>r4 2ffioy;i/ 

30 ro?9^lCTvl/=3r/^y rA'WJ-A/S/S 

[0 0 9 9] £JLTt-±ea— «^ (I) t?*Stb5»»A: 

t:^ {1- (2, ^) } ^ 
^i^i^A^^ny K, rac-i/y^l-^y U^-f^ {1- 
(2, y ^/U-4-n-^ a tVW = /^) } =» — 
^D]J K, rac-v^^Vl'V'y UV-tf^ {l- (2,7 

h\ rac-i^y f/Uv'y V>-tT^ {l- (2, 
40 f/H-n-^f/W >-^nyU) } ^U=i^t>^^^ny 
h\ rac-v ? ^^/^v , y UV'-tT ^ {1- (2,7-^^^/1-4- 
sec-yf/W^f^^) } ^^<)A^ay K, ra 

c-^^wyuy-t^ {i- (2,7-^y ^/u-4-t-^f 

M y7-/>) ) ^-^^d!) h\ rac-v^y^ 
;l/Vy {1- (2, 7-v^y ^-;U-4-n-^>^^-r > 

} ^u^x^Av'^oy Ks rac-v^y^/i^v-y 

{1- (2, f ;M-n-^^r >r ^ 

/U) ) i/;Uzn=-VJ»i/? u y K, rac-v?^f^e/y l/> 
-fc'X {1- (2, f /M-C/^ D^^r^K >T ^ 

50 /^) } S?/H3 = 9 a y K, rac-v^ ^/V'>y u> 



21 



-t*^ {1- (2, *f~?V-tt-*^)Vi/>?x2^-**s'J\"i y 

wy-fcf* {1- (2, ^>\s-\-y ^ -/U^/l^C >X 

y-t:*;* {1- (2,7-^^^/^-4-^31— /l^^n/U^/V' 
>fVT^/>) } n y h\ rac-v^^A- 

rac-iS^'^yV Wis-** U" (2, 7- ftV-A-i-? 
ofcVM r >'7^A') ) h\ rac-v* 

(i-^nfc:VU) v^U^tr* {1- (2,7-^?vU-4-i- 
Zfu fcVl~f ^-^n/U) } >>3^^v?^o LI h\ rac- 
v> (n-^A') ->yuyt^ {1- (2, 7-v^fvU-4-i- 
yptVK yf^^) } ->3-!)^d!) h\ rac- 
('>^D^^) ->y^^ {1- (2, 7-v^^A- 

K. rac-^^/^i^/Wi/i; UVlf^ { 1- (2,7-v^^ 

h\ rac-y^/W^^-^>^ U^tT^ {1- (2,7-v^y^ 

b\ rac-^7*^^y W^tT* {1- 
-t-^/W^x— A") ) '>3^r)^n!i h\ rac 

X. 1 



( 12 ) #i¥8-2 0 8 9 0 9 

22 

-i?73L^/W>}) U^tf* {1- (2, 7-^>f/M-i-/n 

x ^>!jl/y^ {1- (2, 7-v>^ ^-4-^/W V 
7*n/V) } ^/Un^^^DlJ h\ rac-i? (p- b y 

/^) ^yi/y^ { 1- (2, 1-*J* f^-A-i--?* ^vw 

yf-;l/) } iS/Uzi^VAis? a y h\ rac-v 5 (p-^ n 
p ;7:tn/V) ->!iuyt7 {1- (2, 7-^^f/M-i-^ 
Dt'MyT^/V) } ^3^>?^^n!) h\ rac-i/ 
^^/Wv-y^^t^ {1- (2-^f/M-i-/nt>-7-x 

rac-^f/^>!Jyy-t^ {1- (2,7-^^^/1^-4-1-^ 
D tVU'f yf^/>) } rac-vM 
f/^y uy-^ {1- (2,7-^yf/M-i-/ne/W 
yf-yl') } ^/U^^^^uyK, rac-v?;*^ 
/l^v-y uy-fc*;* {1- (2, 7-v^ f/W4-i-^n fcVW > 

/U^h) , rac-v^ ^/^>y WV-fcT* {1- (2, 7-v> 

20 t'^. {1- (2-^31— /^-4-i-^n tVU-7-^ ^vl">f — 

[0 10 0].«^m _hf2<DJ: (I) 
tb6^^M^^^9^"C>bs ^l-TfSOzS (I-a) X* 

[0 10 1] 
[ft; 6] 



X 2 




[0 10 2] (5t"K M. X 1 % X 2 , R l , R 3 . Y 
(I) tBU-CfcS^ fr£L<teR' te*^J£ 

[0 10 3] rac-v^^v'y U^-tf* {1- (4-^^ 
^Myr^^) } ^3->)A^o!J K> rac-v*;* 

^yi^>y u:/-tf* {i- (2-^f/H-7xx;wyf 

^/U) } ^3^>)A^dP K> rac-i^^^/^v'y^ 
y-fc:*X {1- (2-^f"/^-4- (a-?":7fvU) ^^T- 
/U) } ^n-^^v^^ny h\ rac-^^^-^v-y l^V 
-fcf^ {1- (2- * f/W4- (fl-^^/W) -Y^T*- 
/U) } *Jj\,zx=.$J>>*J9 n y h\ rac-v^^^/^^y 
-t'x {1- (2- ^ f /M- (1-7 y h 7 1 x/U) y f ^ 
)V) } ^n^^^n'JK, rac-v^^cy 

-t'^ {l- (2-^f/M-(2-ry h7t^/u)^yfx 

yu) } ^yu^^^ix^^ n y h\ rac-^f/^y ^ ^y 



-tf^ {1- (2^f/H-(9-7y>7t^U)^yf- 
)V) } ^n^^i^^^uy K, rac-v^^^/U^y l^>- 
-fcf* {1- (2-^^^-4-(9-^3i^> h y^)^^— 

/W) } rac-^f/^>y^y 

-tf^ (1- (2-^f/M-(p-7/Utn7x-;W^yr^ 
/W) } ^^^A^^dU h\ rac-v ? ^^/Uv'y 
40 -e*^ {1- (2-^ f /M-(^y^ 7yUtn 7x-/U)>f > 
y^^/W) } i//U3^^A^^ny k v rac-^f/uyy 
u^- 1*^ {l- (2-> f ;w4-(p-^ n d 7 x-;u) ^ yr 

^/U) } ^kn^^A^D y Kx rac-^^^^v^y ^ 
>--fcr^. {1- (2-^f/N-(m^nD7x^)^yr- 
/V) } h\ rac-^^^v^yu-^ 

- 1*^ {i- (2-^ ^/^~4-(o-^ n a 7 yf^ 
/U) } v?/l^^?.Av^ci y h\ rac-v^^^v^y ^> 
-t*^ {1- (2^f^-4-(o ( p^^nD7x^/l/) 7^ 
-/U/f yf^/W) >?/U3^^i/^py h\ rac-v^ 
50 ^/U'>y U^-t*^ {1- (2-^f/M-(p-7 , n : t7x^ 



( 13 ) #H?8-208 90 9 

23 24 

MJ^f-M ) ^aajr^nj h\ rac-v** =•*) ) 3>*= = *.fcSV*vK rac-v^ fvWy 

f^yi/y-^ {1- (2-yf/M-(p-hy/W (1- (2-^^/W-4-7*=/W^X-^) ) >VP=i 

} = K. ne-*^f^9 -^WWbJ h\ rac-v?>f/^y WV-^ {1 

{i- (2-yf/w4-(.-hy^) ^^r= - (•2-^f;M-7 1 =My7 J =/H J ^==.7^ 

,p) } eM,= :=!7Av**n U K, rac-vV^vl'v'y o y KSO.Me, rac-vV ^vl'v' y U^-lf* (1- (2- 

-t* {1- (2-^f;W4-(o-hy^) ^yf^) ) & p»^W4-7*=/W^-/W) ) 

;l- 3 = ^i,v??Dy K, W^-tr* (1 KOSO.Me, rac-vV 9vl-> y U V-lT* {1- (2-* 

- (2-^ f /M-(o, o' - i'/ f /U7x^^)^ >r= } ^3 = ?^^b 

,U) } '>3 = ?A^n» K. iae-Wf*i/yw J W (H)7A*n>^^/U7*t-H . rac- 
V-tf* {1- (i-^ f A^Kp-sf /U7«s*)-{ J^*s 10 5>^f*fJl'>'-W {1- (2-**7PHr7*=A~r V 

,p) } .^a^^A^a!) K. rac-^f^yfy 5*=*) ) ^as^AS? (hy7^n^^7 

-tT* {1- (2-^^-4-(p-i-7 , ntVU7oi=/U)-i'>7 ? h) . rac-S?* fvWv- U WV- IT* (1- (2-*^ 

} .>3S7A^d!J K. rac-vV^Vl-v-y /U-4-7 ^7*-^) } »>35!>Ay (P-f/1/ 

^-t'* {1- (2-^fM-(p-'<>'v i *7i=/l')'fyf i^^7i-t-H x rac-v^fvUv-y U>--fcr* (1 

-,!,) } $?*,k9.6.5'*d y K, nc-^f^-y W " (Hf'H-7i=/WVT^) } = 

^-fc** {1- {2-*rjU-4r<p-V7*=-A'M>'f t - (^A**?* 1 *— h) > rac-^^A^yvx-tf 

,U) } -^3 = i7A^By K. rac-v^^/Uv-y * (1~ (2-^fH-7x=Myf=/H } 

-fc** {1- (2-^fyM-(«-e7xr./H>f>'f=/l') ) (hJ7**B^#^/U7-ft-M , rac-v 5 

•» 3 = ^^ B y K, rac-^^/Vyywy-^ {1- (2-**7U-4r7*=/M , :f 

{1- (2-^f/l'-4-(p-h A"->y 1/^71=^)^ 20 } vVU = = !7 Av 5 ( M) h) . 

} '^as^A^Bj K, rac-vMfvWv- rac-^f/^yi->-^ (1- (2-> ^A-4-7 

yu>-tr* {l- (2-^f/M-(ri-y^f^>yvy -r yf=^) } ^a-^^^oyK*/' u-^h 

7x=;H^7 i =/H } '>3 = ^n!l K. rac K) . rac-vV *vUS/ V U" (2-* 9vU- 

-WWDfy-W (1- (2-7s=/W-4-7 3i-/U 4-7i=M^) } ->3 = l?A-7 (n-T'h^ri/ 

} -> = = 7A^Py K, rac-v^^/U K) . rac- ft V ^ V- { 1" (2-^^-4-7 

{i- (2-^W-7»=Mi'7 4 = *=A«r ^-/u) } V^-VJ*.*/ fiv'J K-e/ 

,U) } n!J K, rac-vMi-^nfcV^ (7W*->K) , rac-^f/^y >y-^ (1- (2 

->yi^-f* {1- (2-^f/H-7 1 =M>'f= -*r*-*-7 ) ?-?-*J*i??uV 

,U) } ->a = ^^ny K, rac-v 5 - (n-7*9vU) K, rac-S?y *-A">!J W-K 1 * U" (2^t^4-7x 
->yv>--t*^ {1- (2-^f;W4-7x-Myf= 30 ^;u/fyr-*) } A7=^i>^Dy Kftif. 

/U) } '>3sJA'^bJ K, rac-v'v^n-^v'/u [0 104] ±|B© 7 *»-Cb R' A^f/wSt?fc5^ 

. >yi/y . w (1 - (2-^w-7x-^vf= mmic&-£\,\<\ *fc±.ia»^;(i-a) masv-c, r 1 

-> 3 = 7A^d!) h\ rac-^x^yuv-t' mtt (I) tf*tl5<t^0 5*>, rcDj; 

* {1- (2-^ ^/U-4-7==/l"f >-X=/W) } V 5 /^- 5fc#*LWb^&^Tl£0J*-t"5. 

e, A .^ D i) K, rac -^ (rhy/H ->!)uy-W {1 [0 10 51 rac-vV D W>-tT* {1- (2-a^ 
- (2-/^-4-7^-^ *s=f-M ) >VU=i — /H^x^/K^/V) } -7/Ua=!>A^a y 

?a! ) K , rac-v 5 (p-^nn7*=^) ->y l^-fc** K, rac-v?* fv^y I'V'-** (1- (2-^,U-4- (a 
{1- (2-iif^-4-7x=^y7=^) } 40 -t7f-/H ^fyr=^) ) -^3 = l>A^By K, r 

A .^ B! ) K, {1- (2-*5vl-4-7 ac-vV^v-y H'-tf* (1- (2-^^/U-4- 

^^/U^V^-zH } b/Ua-^A^n y K, rac-^ ^) -fl^=*) ) 5>*3a^^n!) K, rac-v 5 

^.^.f? {1- (2-y^/W-4-7^=/W^-/W) ) ^/^yw^-W (1- (2-^^yU-4- (2-^^U-l- 

•> 3 = ^-^np K, wr^fA^*5V^t t7f/H -f>f=*) ) ^waa^A^oy K, ra 

^ {l- (2-^f^-4-7x=/^yfi/i') } ->as c-^f/^yvy-t^ H- (2-^^-4- (5-r-fe-T- 

«7Av?^ny K, rac-^f^?-l^y-t^ {1- (2 -f > i?*=>-* J**f n y K, rac- 

-^/H-7x=^^/H } ^3 = ^A^n -^f/^y^-W {1- (2-aif-/U-4- (9-T ^ h 7 

y k rac-y^f/i'-yyyy-^ u- (2-^^-4-7 -tr-^) } ^3=^^011 k, rac - 

} '^asW'^B? K» rac-v 5 (1- (2-^^-/W-4- (9-7*^-^ 
^f/U-yyi/y-f^ (l- (2->f/l'-4-7x=*'f^ 50 hy/H -O-X^/V') ) ^aa^A-^ny F, rac- 
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•^f-^J^-W {1- (2-^fvU-4- (o-^f/U7 7^^)*) f ^^-^) ) = 

IS *) ^f=,H } ->,^^p!) K. rac- Kx rac-^^f !> <*- (2-i-^n tVU-4- 

■^f^Duy-W (1- (2-^^-4- (m-*^7 7«=wWJ'5'-A'> ) ->3 = ^^B!) K, rac- 

4lsf=.M ) *?fts=i=.Q*&9xiV K, rac- {1- (2-i-7"n fcVU-4- (a-7" 

.^^^^.^ {i- ( 2 -:c?vU-4- (p-p<^7 -Or-*) ) ^as^A'^nJ K. rac- 

^^-/U) } ->^^^n^ K. rac- S^A'S'!) {1- (2-i-/nf;lH- (0-* 

Wf ^!)uy-W {1- (2-^^-4- (2,3-i^^ 7*vW) ^T=*) } '>3S*A^nJ h\ rac- 

;1 , 7l ^) ^y^) } = K. ^f^Dl-y-^ (1- (2-i-^ntf/W4- (2-* 

rac-^f-/W->y ^"W {1- (2-**vW-4- (2,4-v7 ;U-1-T7^U) 4 ) i?Jl>=-7 J*** * V 

t?-,v7*-M 4*?=.*) ) 10 h\ rac-**?»'>V^-ex {1- (2-i-^n tVu-4- 

K rac-W^^^y-^ I!" (2-^^-4- (2, (5-Tir^7?vU) * l^=*> J i7,W=. = *^* n 

5-S»**7*-A0 -f^^) ) SM,= = *A3>* U h% «-^^!' US'-** H" (2-i-^n f/U- 

n y K rac-^f/^!/^-^ U" (2-^1-4- 4- (9-7^7t^) } v^= = *A* 

(2 4 6-bM^7x-/W ^7*-*) ) 9uV h\ racritArAti/V UV-XX U" (2-i-7*u 

^I^ny K, rac-^W^y-^ {1- (2- tVU-4- (9-7xfyh^P) -< } 

^ /U _ 4 _ (..^b?.^) <f ) ^= ^ rac-^f^^y-t^ {1- (2-s 

- ? i^BjK rac-** f^-y y u y- ^ {i- (2 y * =/M" ^t=^) > s^=« = v n 

-^^/W-4- <.r*nn7*=^) ^ l^/U) } ^ V h\ tbc-*S*WV U" (2-s-7?vW4- 

= ^nD K ^f*'/Jl/y-W (1- (2 (a-*-7*A0 ^r=*) } •^^^^ D ! ) 

HaD7x=/H ^77^) } 20 h\ rac-i^^yu^-** (1- (2-5-7***-*- 

^Jx-tfuV K, nc-^f-^!! {I" (2 (0-7-7^) -T^=^) ) ^asJA^niJ 

-:nfvW-4- (J,J-^nB7 S 5*j -f^-*) ) 5? K, nB-WTWJl'f-KX (1- (2-s-7?vl-4- 

^A^bPK, rac-v7^^->y Uy-W {1 } i?/W=.^<7ix 

- (2-*^/W4- (2 6-** n a 7~=/U) -Y D » K. rac-** 9v^> 3 ^"^ 0- (2-s-T* 

,W) } K, rac-S^^^y^ (5-T-fe*7*/U) ^ Vt*~/W) } v?/U=> = 7 

-fc'* {1- (2-^^-4- (3.5-^Pn7*=/W) K. rac-S^fvUi/y U>-tf* (1" <2-s- 

^/u) } ^x^^pyK, rac-i7^^u->y ^/W-4- (9-T>-h7-fe^) ) 

^.^ { i- ( 2 -^/U-4- (2-7n*7^^) ^> =7A-y^DK, ne-^fA^3H/-W (1- (2 

} -7;u^7^n!) K. rac-i>* -s-7^-4- (9-7 h V M -Of-**) > ** 
{1 _ ( 2 -^/W4- (J-7-D*7x=/H 30 asJV^aJF, rao-^W!) ^-W {1- 

} -^ = 7^b!)X rac-i7^^->y (2-ir^*A^7*-A"i* ^-AO } iM^-7 

l^-t** {1- (2*fAH- (4-7b^7^/V) 4> ^a!) K rac-v7^^Wv-y UV-tT* {1- (2-n- 

7*=,W) } -> 3 = i>^B!) K, rac-^^S/y -O-^W-4- (a-T^A*) ^=yU) } i7/W3_r7 

{1 - (2-^^-4- (4-f7„^yyU) -T^^ A^ny K, rac-v?^^yyuy-« {1- (2-n- 

} .^^^-y^y K. rac-^^/^yu- ^-4-7x=Myf=/W ) i7,p=. = i7 J U^ n 

>-t*^ (1- (2-^^-4- (4-h!)>^-y!)yy7x U K, Twr»J**W) (l- (2-n-7 , ^/V~4- 

} ->b = 7A^o!) K. rac-i7 (a-^7^) ^fx*) ) '>3=?Af*B!l 

7(^/U->y U^-^ {1- (2-n-7-nf/U-4-7^-/W K, rac-^ +*>*S » {1- (2-n-^/W-4- 

} ->b = ^^^ K, rac-v^W (fl-^-7^) 1 y*«^ , ^ B !' 

yi^-t** {1- (H-7n tVU-4- («-^-7^/W) -T 40 K, rac-y^^yH uy-t^ {1- (2-n-7^-4- 

} '>«JA^o!l K, rac-i7^^-> (2-^^/1-1-^-7^) ^=/U) } S>/W=i = *A 

puy-^ (i- (2-„-7-nf/W4- (0-7-7^) -f W"5K, nc-J^f*'/!) H^-W (1- (2-n-7" 

^7»=:/U) } K, rac-v?P< f-**S **>-*- (5-T-fe^7^U) ^ } i7/p 3 ^^ 

y {1- (2-n-7Bf/W4- (2-* f"/W-l-^7 A^bP K, rac-i7^^^>y "7"^ (1- (2-n- 

^U) -f^s/U) } ^B = 7^By K. rac-i7 7^/W4- Q-T> h?***) ) 

*7,U->» ^y-W {1- (2-n-7-Pt>-4- (5-T-fe-T- ^7^i7^n V K, rac-i7^^->y {1- (2 

7*vH ^f^H ) ^= = ^"7^!) K» rac- -n-7^-4- (9-7xfyhy/H ^f=^) ) 3?* 

v7^^->y ^-^ (1- (2-n-T-n f/U-4- (9-77 = = K. rac-v^ fvW-> y U7-W (1- 

Nv-fe^yu) -fi^s*) ) '>3s?i>^n!) K, (M-7-^H-7 S x;^yf=/H } ^^7A 

rac-^^^/W->y l^7-W {1- (2-n-T-n f/U-4- (9- 50 i7^ny K. rac-^^ ***s V (1- (2-i-T" 
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^,u_4- (a-^^/w) ^ yr^/H ) ^^-^^ 

,u-4- (0-^:7^/1") >fVf^) ) ^^-^^'^^ 
n t) K. rac-^^^/^y UV-fc** {1- 
4- (2-^f/Wl-t7f/H -Y^f^/U) } ^/l^~ 
jV^a!) h\ rac-^^v-y UV-fc** {1- (2-i 

r>^v?^ny h\ rac-^^->y UV-lf^ (1- (2-i 

xr>i,^ny h\ rac-v^^v-y U^-tf;* {1- (2 

h\ rac-^^v^y uv-tr;* {1- 

*J,v^uy h\ rac-^p<^/^>y UV-tT* {l- (2- 

-£i»v^.czy h\ rac-v^^^v^y U^-tf^ {1- (2 
-n^'>/M-7x-/^ yf-^) } ^3 = ^'^ 
^ny K x rac-i^^^/^y ^^-t:^ {1- (2-n-— 
C//U-4- (a-^y^/U) 'fVr-^) } ^-^^ 
^oy h\ rac-^^^^-^^y ^^"tf^ (I" (2- 
oi^/U-4-^^^/W >"r~/l") } ^n^^i^v^^n 
y h\ rac-^^7^-^">y l"^-** (1- (2-^^ 

ny K, rac-y /Uv' y l^-fc** (1- (2-* 

^/U-4- (9-T ^ h^ir^/W) -O^^/W) } v^^ — 
r>J*v^ay rac-y ^vl^^/Vv/ y U^-tT^ {1 
- (2-xf;W4- (9"7xtyhy/W) ^ } 
/u^n^^v^^ny h\ rac-v^^ri/Uv'y ^^"^ 

J*i/?ziy h\ rac-i?y*-'^>y V>Zs-\+* {1- (2- 
:x^-4- (o-t7W ^^T^) ) 
^d!) h\ rac-v ? 7*^/V'^y U^-tf^ {1- (2-^ 
5vU-4- (9-T>- h7t-;i/) ^^^1 } v'/i'^n 
^v^^nU h\ rac-i^* — U^-b** {1- (2 

-^^/U-4- (9-7*^^ hy^) >f yf^JV) } 
=i^Av?^czy h\ rac-^^^^/W-v'y U^-tr* {1- 

(2-m^/U-4- (4-K"7* y — ^) -O'T*— A") ) 
□ ^f^A^py h\ rac-^^U^-b'^ {1- (2-^ 
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/u-4-7x^;^yr^) } ^^^^n>) 

h\ rac-^fV-tT* (I" (2-3i^/U-4- 
yU) ^r 5 - /U) } ^3^i)^d!J h\ rac-Ji^ 
l/y-t'^ {l- (2-^^/^-4-7 ol=^;V^ yf=./V) } 
/^r)A^n'J h\ rac-^^U>--b*^ {1- (2-^ 
f;W4- (a-^-7^) ^ yr^^) } '>3-^v? 
^ny K> rac-^l^-fcT;* {1- (2-n-^n b°/W4- 
(a-^y^/t') /fy^/V) } ^^^^o!) 
h\ rac-i^ ^vl^A-^ { 1- (2-^^-4-7 

10 x^;W V^n/U) } i/;U3rn)Av?^Dy h\ rac-v 1 
UV-tr* (I" (2-^^/U-4- (a-^7^ 
/U) ^ AO ) v?/l/3xi)A^n!j K> rac-v^ 

f/^U^y-b^ {1- (2-11-^0 bVP-4-7zc^/W 
y=r-)V) ) ^^^^n!i h\ rac-v>;< ^A"* 
^-U^-b*^ {1- (2-^^/1^-4- 7 3i ^T 5 — 
/U) } v?/W=3^r>A^^a y Kx rac-i^^A^^-l' 
>-b*^ (1- (2-^:^-4- (oc-i-y^M Jlsy*— 
}V) } i?/Uz2=LVJxi/?)ay h\ rac-v^y^"/^^ — ^ 
V-b*^ {1- (2-n-xf;V-4- (9- 7 oi *^ > h V ^) << V 

20 X^/W) } ^^^A^D y h\ rac-v^^^/^^ 
-uy- 1'^ { 1- (2-n-^n bVV-4- 7 ^ ^/U>f ^7^— 

[0 10 6] *56Wt?tt. ±lBO«t5*{k-&**-i3^^ 

[0 10 7] HulS*^JR^^tt. il^^ir^^i:L 
Ttl/7-<>'l^ttW»i UtfflV^ftS^ 

t^^^^^M^fb^^^. Journal of Organometallic 
Chem. 288 (1985) , ^63-67M. 3 — o yx^fFffi«^BB 
m 320, 762 »W«i»*5J:tf»>fc«»-*^^- fc**.tf 
it [I-a] ■C^Stt6<b'&»ttTIStOJ:5lwUr»jg"t" 

[0 10 8] 
[{b7] 
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[0109] *5swt?fflv^c>ns^-^7>f >-s^ 6 

Trt»[II-a]j fclB*"*-* ) 
(D7;^;/^t^ott)J;<, £fc#flf§¥2-7 8 

. [0110] £ x.tf T 

|£cd <£ 9 ft ifclc J; o T KBi"* r i: *«-e* 

rj y /w^/ur /V ^ ^ * Aft k*<nm$kT /US =9 M\^m 
& ffl® L T E JS £ * & ^i^o 

(2) ^O'if h/Um>\ xf;Ux- rvK T F7t 
KD75 hym;W;^^ 

(3) h;Uxy^Wffl^^t*hy 
T /^^;U7/V ^<D^T/U s ~ ? Mk&Vo 



[0111] ft*s. K7/u$;*t^ '>fi<£>w«s& 

[0 112] 77U-;y^rty$:Wt^^^^^ 

tr/ur/u^ -#a, hy^y/nt>7;u^^^^, h 

A, h y sec-T/^vU-TA^-^A. MJ tert- ^TvUT 

40 >w*~*A, hy^y^7;w^')A> h!)^->;u 
TA^ — £A. hyt^f^7/U^[)^, Fyr^ 
T ^ r> A ft <tf <£> V V TA-3f A^T^^r> A % V y *> 
^n^^rv'/l'TA'^—^A, h y v/^a^^f/l/T/U^ 
-#Aft£f<7> h y d7^W^^^s '^f 

i/jt^UTA'S — £A:/nz ^ h\ ^^^7^ 

A^ U 1; Kft^^TA^A-T/l^-? 
TA^~£AW Kftif(Dv ? T/U^r/U'T/U^-^ 
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[oi i3] mb<^)5^ hyr/w^r/u^-* 
[oi i4] r/i'SLs*'9'>&mMTz>9&\zm\,* 

(i-C<H 9 ) B Al r (c. H,o) . - (id 

x, y, z ttjE<D*-C*> 9 , z ^ 2 x T*&> 

5o ) 

[0 115] 7/^5 / *t yo»«*fcttM*i-«^ 
6>*t**Ji4: L-Ctt. -0"£>\ hA^>\ ^>^>\ 

[0116] ^wcfflv^feix*^^^^ ^n&mtikm 30 
>r*s/**»iH-6ifc** o^t w^cii-wj ^is® 

tSI^^S. ) t LTtt/ *»¥1 - 5 0 1 9 5 0 
1-502036 #^^3 - 1 

7 9 0 0 5^ «BB¥3- 1 7 9 0 0 6tm 4# 
M sp 3-207703 #4*«L *8B¥ 3-207704 
#4*«L U S - 5 4 7 7 1 8-*^«4ifJ-IB«S*T'fc^ 

[0 117] M^»tim h^7x^ny, 40 
MJ * (4-7^tD7x^) #nV x h!i^ (p- h U 
/i.) 7ifn^ x hy* (o-hV^) hy* (3,5- 

•;^fyV7i^) 7$uls s b»X (^y^7^P7 
^^^) ^uy x MgCl 2 , A 1 2 0 3 x SiOrAh 
0 3 ftWWt!^. 

[oii8]>ftyttft^Lm b^x^ 

f h7^^ (/<y^7^to7xi/U) /tfU— K 7x 5C 
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Pir^^i^r h7 V )Vitxi y ^—/W) tfu— V 

[0 119] ^^7^ftitt(t Kf*^7 
>\ 1-2/ yw< £ ^-r # #7>\ t*^ n-yt/VT v^e^ 0 

(7,8-^/w^y7*) tj?u— k h y n-y^/w 

[0120] _blSco J: 5 4»E»4llft** HI b 

[0121] *5BW-Cfflv^tbS^-U7-Y ^fi^fflftbfiE 
5 [in] ^r^5 = 9<Mfc£* (E*T % 
# [in] j bKMrtr&zbt**>&o ) £ tttt, 
tfTE-«* (in) "C*SJxS*»T/W5 = *^fls* 

[0 12 2] R\ A 1 X 3 -„ - (HI) 

So ) 

±IB-Hft5fc-[IH] t£*3^T, R 9 ttS«Sl-12© 

n-^ntVH, ^y7 p pt>l, ^y/f/vS, ^ 

[0 12 3] ^(Dj:5*WSir^5ni>A>fb^ [II 

i] turn **Wl-tt«T^<fc5*^«^*f.e>- 
zu^ - ^ h y tJ-^^-zut/w^^^ a x h y (2-^^ 

ry a/^ £<DT/i'fr~si'TJi'^~'?J*. V* ^)\sT )V % — 
ryA^uyK, ; yxfw;-^^y K 
7 p pb*/ur^^^^A^ny h\ ^yyf/v7/u^ 

ry^^nyK. v?^f/U7/U^^^n ^ F^^(7)v/ 
7;^;V7/U^^^^7'1' h\ ^ f^7/u^ =• ^ -^ir 
X*r#u})b\ xf;U7;U^-!)A-fe^^^py K, 
y7 P Pt'/U7/l'^^^At^^^py h\ y^T/U^ 
xr> Air^^r^ o y h\ xf-yl/T^^^^^tX^yp 

/V7/U^^^DiJ h\ xf;l,7;U^>)A-;^P 
y h\ >f y^P tf/U7/U5-? a !) h\ =*f-fV7 

^ Kx ^m^-zi-r^^-^^/^^ K7^ h\ v^^r 

VJ*^-( Yy4 b'KXo 

[o i 2 4] = [in] bL 
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X. TE— »s£ (IV) x-mztizfc&vtzft^&z. 1 i> 

R\A1L,-. - (IV) 

OSiR ,l ,g. -OAIR'M, -NR'M, -Si 
R ! \S*fcW:-N (R' s ) AlR ia a X"C*>9 , niil~ 
2X^9, R'\ R'\ R^J^R'^**^**. 3i 
fvug, /fy^ab'/i/S, ^y^I, 

3i ^y/a tvus, z^-a^ h y t< ^ 
/^>y/us*^-c*>0, r 1 4 ^^t^R' 5 izt^m. 

-(DJ;5 ft^«IT/U 2»ik&%}<Dt£frXte. R 7 „ A 
l(OA 1 R I0 2 ) 3 - n xmZtiZfc&Vo. #J;itfEt 2 Al 
OAlEt 2 . (iso-Bu) 2 A!OAl(iso-Bu) 2 tek'fcfr 

[0 12 5] ±E-*5£ (HI) (IV) T^£n 

[0 12 6] *J8WT?fflV^6Jx-6*W'7-<>'*'frffl«lli 
[I] . *»[n-al (*fctt*»[ll-b]> *3 J: 
Tmn\c&t)&ift [HI] Sr^Fffitt^b**^**^- 

[0 12 7] tu7^yI^ffl««Si^^^^ 
*<*s9 >\ ^*e-tf">\ ^>^*v % t# 

^ n n * * ^ if (O^ u y l^itmitT^m 6 V * ft r ft h 

[0 12 8] ^-W7-f vB^ffl*KSr«»-t"S«i«>#* 

I-b]) 4fifc# CI] *r»fri"* j£;#[II-a]4/*# 
[III] ^SriS'&U &v^T-lS# [I] Srft-fr-rs^ 

k*»CH-a] (*fctt*»Cll-b]) tSrft-fr 

u rv>-c^ [in] *>svm* % 

[I] [HI] fc&S'&U 

a] (*fctt*»[II-b]) &R*i-*::*:**»*LV\, 
[0 12 9] ±E*«»Sr»^i-6^Bl-"C^ 

^-hb (A l /m&&m) tt, Mio-ioooo, » 

^K(i20-5 0 0 0T*fol (A) (DjgSfi. 

fti o* B -i o '^e/i'/y s> h/K #£L<tei o 7 - 

5X1 0" IJ tA'/y y h/UCO^IST'fc^o 
[0 13 0] tf»[II-b]SrfflV^»*, [ I] 4f£ 

#[ll-b] 4 cO^/Wt C I ] /dc»[II-b]) 'ft, ii 
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SO.01-10, #"*L<ttO. l-SCOtefflT-feO, 
[I] »1 O'-l O'^/U/y y h 

[0131]*» [HI] «r«V^«»*f±. [HI] 
^COT/US-P-MR-^ (Ale) 4^[II-a]*<Z)r/u 
z^^i^T* (A 1b-,) t<Dm*tt (Alc/A 
1b-,) tt. »ttO. 02-20, #£L<f*0. 2-1 

lo [0132] ±E#««t*»tt. i^W-e^ttt 

#£b<tt-2 0-l 2 0t)tfc^ »«B#IH«:l~l 
0 0 0m »*U<tt5 — 6 0 0dlB"C**« 

[0 13 3] *$&mxm\< s hixz>*^7 J ^H^ffl^ 
fr^fcswia^ttiflfti-. JbE*&» [i] . ^ [ii] 

*3<tt/^ [HI] ^•9^) / >^< 4t>— SCO^^fe^P 

20 ^tiitmt^t^r^^ ^Ml»fcoTU^o 
[0 13 4] M«a*4UTtt*?LKIMfc:»36 $ »*u 
< x fc4x.f^S i 0 2 . A l 2 O a ftift:«*1"<5wi:** 

TJi, ic^u>- x T'neixV. 1- u 

[0 13 5] itLZ&mxm^bfr**^?^ ^fi^ 

DUKtt. iE^Wtt^JRfi*. ti] > [I 

i] . ^mm&^£v±f&^z*i'y*>'m'£it*o£ 
30 t^, mmcxv&ft [in] frhmi&zftz*^? * > 
m&i&i&x&^xhz^o 

[0136] ^mm&\zm\<^bthz>*\s7 lt 

[0 13 7] **5, *&9i-?m^btlZ>*1<'7 4 >>M& 

mmmte. ±E^j:5 4*rtt»a#nc*>*u7-<^«-fr 

40 [0 13 8] ^^/DtVylx^^ h*^— tt, ± 

-rsr4*s-C*6. fi^ttSKiSfi^. WM*fc**>R 
[0 13 9] ««**«fe^tt±»Ufctt«BPI««>>R*-ffi 

so [0140] s^ra^ii, mmm&fc&nM-tzmz 
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tt, iMt-5 0-1 OOt, ffil<UO-90t©« 
H-C&6-t^H*l-<* *««-&ttS:*llSi"* Wi- 
tt. a*0~-2 5 0nc* ^L<I120-20 0W«S 

*flE~ 1 O O kg/cm 2 , #*L<tt*BE-5 Okg 
/cm 2 ©jfefrT-CfcO, a^K/Stt. H»a. 

[0141] euy^x7^ 
[0142] ^yypt'i/yjjfl^ 

[A]^!)/DtV>^ 5-9 511%^L< t*2 
0-9 0li%$f)^t<|j:4 0-8 5ti%Oi 
T% [B] yotV^7^K-^ 9 5-511 
%»*'L<tt8 0-1 Ofi»%£ t>l-£Pl£ U< ^6 0 — 

[0143] ^ y fcf U^JBriMfctt, WMfe^ri 

[0144] roiJJic^D^tf^^iM*^ ^ 

^-7 n _ u _- hMFR^O. 1—4 00 g/10#fiM£ U 

<lii-i o o g/io^-efo^r fcasB*lA\i 

j&ri^ 6 0- 1 6 5t:^L<li8 0-1 6 OfCfca 

B »*:»ft toftv^BTtt^a^M, WIBft *f & 
[0 14 6] ttoKAMi: LTtex ttJN. BMbBSJt»J, 

Jhfck *fp*h «SUBL ^IM#Jx m^iL^h SS«#J> 

[0 14 7] ^<bB*JLk#J£ LTte. 7xy-;^8ftBS 

— K ^r7 !J A'-fl- (4-b Kn^p->-3. 5-v^-tert-:/ 
=j-,vy^J—)^) ypft^-h, '^f7 y /W-3, 5- 
.^_ tert -y b Kn^ri/^y^^^*^- bx 
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2, 4, 6- h y * (3' , 5' -v^tert-T/^vl^'-fc: KD^f^ 
-1,3,5-hyr^ ^r7!)^ (4-b 

K 2, 2'-y ^U^b** (4-^^"/^-6r-tert-^^U7 3i 
/I,) ^ 4,4 , -y^U>'b p ;* (2,6-i^-tert-y^/U7 
^y— /U) , 2,2'-^^U>'^^ [6- (l-y^Vl'V'^u 
p-^^^] > [3,5-tf^ [4-b Kn 

^i/-3-tert-^^7oL^/W) Jy^r'>K] V } J 

->-5-tert-y^^3i=^) b** [2-tert-y 

fvV-4-y (2-b Kn^f^-3-tert-^^/^-5-^ 

f/^yi?/H 7x-;v] -ru-y^u— K 1,3,5-hy 
^ (2,6-^^^/^-3-1^ 
5?>U-f yS/T*U— K 1,3,5-hy^ (3, 
^/U-4-b +-^<y^) -2, 4, 6- h y ^ ^/W'O'-fe? 
>\ 7F7^ (3, 5- v J -tert--y^-/W4- 

b KP^y^x^) T^P W-h] y*>\ 1,3,5- 
h y * (3, Kn^^y^) 
20 -fyv/T^y-h, 1,3,5-hy* [ (3, 

/U] >f y i/TJt K 2-^-^^/V^^"-4,6-v ; (4-b 
Kp^ v-3, 5- v^-tert-^^/W) 7 * / ^ ->-l, 3, 5- h y 
Ti^V, 4,4'-^^ (6-tert-y^/Wm-^ I//- 

/u) tet*<ny*;-^&&V4>*'-7 : 7-V'T>'¥* (2 

-tert-y ^-/W-5-^ y 3i y — /U) (D V 

(fc^ttl^K2-l 0) ^if^#«7^y— ^ 

[0 14 8] ^*BWtS5ifcffli:Urrt: v *:i:*.tf^9 
30 tV/ls-. ^> l)7f/w, ^f7!) )V-t£}£<r>*J'T 

— , ^^y^-x 7>f7y/u-^^T;^/uft/p 
b a ^-^o^ffir/v=>— ^ (^iix.rf^u hy 

y *y b— /w, h y ^b Kn^^f/W y v-t^ 

}.) <7)in^7-;U (0ijx^V^^y ^ y h"-/Wrh77 

[0 14 9] y^5R»{kBSJtai:UrW:, fci:xrthy 

40 !)fWi/*^7r^F, t^f^-^7x=;^^77 
>T h l J ^ (2, 4-i/-tert-^^/U7 3i ^/V) t^77 
^ hx H)7x^^77^fh, Y x )^ 

^/u) *^77^f> h y ^ (/-/^x^n 

r-f Kx ^rry^y^^y^y h-^^77 

>r h x fF7 ( v y -1, 1, 3- h y ^ (2-y ^/u- 

5-tert-y^-4-b Ko*V7x=;H 

hx fh7 (C 12 -C 15 ^7/^;V) -4,4*-^y 
7 p Pt , yfyv/7x^;^^77^ fh7 (hy 

=fi/)v) -4,4'-y^y ^>tr^ o-y 

50 ^) ^^77-f F> h y ^ (3,5-i^-tert- 
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-4, 4W eyfy^xy-zu^y ^^^r^ 

^t*^ (3-* *7U-6-tert-^^^7 ] -1,6- 
^■■frXS^d— ^#^77^f K — 4.4W 

^7r^fh, (2,4-v^-tert-y^/U^^-^) 
>*:iLy;*y h-^#^77-f K (2, 6-i^-ter 

t-^f/M-^ f;i/7x^^) ^<^^aiy^y h— A'v* 

$7770, by* [M'^v/nfyfy^ (2 

-tert-'ff-A'yx-S— ] **^7-< K 

^iy^!)b-;^^77^H , h!J^.(i,3-^- 

^fTu^^WV^n^) ^77^h, 4,4' 

v? (;^7x^;H tJx^^t^ K 9, 10-v^-t: Kn-9 
-0— 10-#* 7 77xt^ f^-HKah* 
f>f f h7^^ (2,4-v ? -tert-y^/^7^i— ~ 

[0 15 0] ^ <b tcfdlO^LIIfeJh^J cb IT, 

^-3_rc-/u) -6-t Kn n y © 2, 5- v^^ f 

ftfls, fvMtlftff * 2, 5, 7, 8-r b 7 ^ ^A* 

2,2,7- b y **7U-5-tert-:7*vl'-G-fc Kn^f 
n-^V, 2, 2, 5- b V * ^/W-7-tert-y^/W6-t Kn 
* v-^ n-^>\ 2, 2, 5- h» * ^-6-tert-^/^-6-b: 
Kn^^n^y, 2, ^/U-5-tert-y^/^-6- 1 

[0151] *fc-JK5£ M x A 1 y (OH) 2 x + 

3 y- 2 z (A) z ■ a H 2 O (MttMg. C a *fcliZ n 

telEgt afiO*fcttIE»-eS>*) -CvTSnSUft* 

tiitfMg.Al, (OH) lt C0 3 • 4H 2 0. M 
ge Al: (OH) 20 CO 3 • 5H 2 0. Mg 5 Al 2 (O 
H) 1( C0 3 • 4H 2 0, Mg 10 Al 2 (OH) 22 (C 
O a ) , • 4H 2 0, Mg 6 Al 2 (OH) 16 HP0 4 • 4H 
2 O. C a, A 1 2 (OH) „ C0 3 • 4H 2 0. Zn.Al 
2 (OH) 1( CO, • 4H 2 0. Zn 6 A 1 , (OH) ,. S 

04 • 4 H 2 O x M g « A 1 2 (OH) ie S O3 ' 4H 2 0, 
Mg.AU (OH) I2 C0 3 • 3H,Oftif«:fct*.tf* 

mwmt itfflv^r h&x-zz>o 

[0 15 2] *ft3BBfcL-Ctt, fci:x.tf2-fc Kn*-> 
_ 4 _y J* 7 :c/>\ 2-t Kode-'>-4-n-^-^ b 

^V/7x;y-2,2'-^-fc: Kn^rv/-4-^ h3fv"< 

tKp^^/7xyyg, 2- B'-tKo^^-f-t 

ert-yfvU-S* -^f/^7x^ /U-) -5-^nn/<^/ b y 
2- (2 f -t: KD^r->-3',5 , -^-tert-y^/U7 
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-5-^pp^/hyr/-/K 2- (2'-fc Ka 
^^^^7x^/1.) ^y/h!J7/,-/K 2- (2* 
-b Kn^ ->-3' , 5' - v*-tert-7 ^/^y^=^M b 

y ry— /Kc^^^ b sir*/- 7x^/uty 

K p-tert-^/U^^^/^y i/U— K 2,4- 
oi^/U-3, 5-i^-tert-^^-4-fc Ko 

4-t Kn*^y/i- hftjf^y/x- hS % 2,2* 
-^^fc*7 (4-tert-*-**vl'7 Nil, [2, 

10 ^-^-^-tf^ (4-tert-^-^^/^^^^ 7— h) ] -n-^ 
^/WT ^ i . (3, 5-v^-tert-y^/U-4- fc Kn 3r 

~v>r?x>\\&mm. a-v/ryj^f^J- (p-y b 

h y /l^Jo^t/N' -Z-^JV? *^/U-H-=c b v"-5-ter 
t-^/l^^/U^^g^TS b\ N-2-xf;U7x^ 

^7=5H, (2,2,6,6-Th7^^4-f 
^ijv?y) -fe/<S/:c— K [ { (6- (1,1,3,3-7^ b 

20 S/} -1,3,5^^7^^-2,4-^ 

/!✓ {4- (2,2,6,6-r h^^^f^y ^) -< ^ J \ ^ 
3ef-y^U>-] x 2- (4-t Kn^ri/-2, 2,6,6-x h7^ 

wl^/i^ty/- KT 5 v<b#*^tf fens. 
[0 15 3] rt^Ji: U-Ctt, fcix.tf^77^7'^ 
TKy xfuy7s/^^ % ^y :/nt°u:xt7;y^;*ft 

ifojBiK«K{fc**«. ^^y>^, 7>?yvK, ^y 

t^t y ^ Kttif (offlijisjgr ^ hm Busist r/u 
40 [0154] ±u<D£oKmm\te. ^y^tvyi 

J***, 0.00 0 1 1 0Sfi%CO4T^^"^ 

^/<^^7, »4M4. »3Stt, PP«tt, i»«f+ttt*5j; 
[0155] St*^i:ff^^^Dei/ya«» 
50 ^^<ffl^<bK^>^. *-ctTIE«^*tf 5^#^y ^» 
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[0 15 6] 

[its] 




[0157] tt*. K l nmm. 

1-1 0©«flS**»T*>9. R\ R 8 tt:ra«T?S>oT 
^it-footU<, R 2 I^±. R 3 f^i±*^^R 2 i 
R 3 ^LTi«i:^otV^t)<):<> Mttl — 3« 
©A*JK-T'"C* 9 , nlil-3^)I^fc6o ) 

t --7^SU7 7**7*— h, 

^ y x tr * (4, e-is-t-^^-^y * — /W 7**7 

y^-tf* (4, 6-^-1-7^/1-7 x^/V) 7**7:1: — 
K thy^^-2,2'-xf yry-t'^ (4-i-/nt>- 
6-t-^7x^;V) 7**7 *—h. y^-^^-2,2'- 
^ fuy-t'^ (4-^ ^/i— 6-1-7^/1-7 01^/1-) 7*7* 

k y^9A-A2 , -^*-u>'-tr^ (4-^n--6- 

[2, 2' tf* (4-7< f/U-6-t-^f/U7*-/H 7* 
^7x- hi > ^/l-^A-tf* [2,2'-^tf^ (4-^ 
^■/W6-t- 7^/1-7 *~/l') h] x ^/i-V 

?A-fc** [2,2'-^tf^- (4, 6-^-1-^/1-7 
/U) 7**7 *-h1 > [2, 2' 

fc*;* (4, 6-^-1-7^/1-7 :r.~/U) 7*^^31— h] x 
-^^v^^-fc** [2 f 2'-^*tr^- (4-t-;*-^/l-7 

^^/u) 7**7 *-hi x th^^^-Zfyf 

V-lf* (4, 6- i/-/ fvU7 * ~/l-) 7**7^— 

h y £A-2, 2'-/fyr>t^ (4,6-^-t-^7x 
^/U) 7^-^7x->, th^A-2,2'-t-^W 
^U^-tf7x (4,6-^->f^7s-/V) 7t^7x- 

hx "J" h U ^ix^^'-t-^-^^/l-^^^^-tf^ (4,6- 
i?-t- 7^/1-7^-/1-) 7**7*— h, #/l>i/9A- 

¥*- (2, Z'-J^Xs^-*?* (4,6-^-1-7^/1-7:11^ 
/W)7**7:n- b) x ^^v">A-t*7 [2,2'-;^ 

U^-fc** (4, 6-^-1-^^7 3i ^/U) 7^^^^ — 

b] , /<y*A-tr^ [2,2'-^f-u^-tr^ (4,6-^-t- 

7^vW7*-/l-) 7**7:n-h] x 
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^fl/y-t^ (4-^^/U-6-t-^^/U7^i— /u) 7** 

6-1-7^/^7 :x.^/U) 7*7>7:n— hx ^hy^A (4, 
4 » _o? ^ ^/u_ 5) 6' 2'-t7x ~/W) 7 * 
^7x- K ;*//Wv-?A-tf* [ (4, ^/W6,6* - 

v?-t-^/U-2,2'-f7ai^/U') 7**7*— hi x 
h y ^i^-2, 2'-^ y 7^- tf^ (4-m-y^*/U-6-t-y^ 
;U7x^;U) 7t^7x-K fhy^A-2,2'-yfU 
>--tf* (4,6-^-^^7^-/1-) 7**7^— h, -T 
10 b y *?J*-2 t 2-* ^L-V-fc** (4, 6-^f^7x^ 

/u) 7**7*- hx # y *a-2, 2'-xf yfv-t^ 
(4, 6- v*-t- -f^)V7* ^/u) 7*77:n— bx ^/Wv- 
?ix-fc** [2,2'-xf yf^-t^ (4,6-^-1-7^/1-7 
aL^fV) 7**7 *-h1 x ^*^*A-tr* [2,2'- 
m^-y f^-fcT* (4 > 6-^-t-/f/W7x-/V) 7**7 
^ — h] % /^y^-t^ [2,2*-^^y T^-hf* (4,6 
-v?-t-7'^/L-7^^/U) 7**7:n— b] x T/V-^ — £ 
A-by* [^'-^W'V-fc** (4, 6-^-1-7^/1-7 :n 

/u) 7**7*— hi 43<fct/r/u^-^A-h y * t2, 

20 2'-xf!JfV-t^ (4, 6-^-1-7^/1-7 * -/W) 7* 

§5 0 ^tL(t><Do*>X*te-rh!) ^A-2,2'-^^u^-tf 
7x (4, 6-^-1-7^/1-7 :ji~/U) 7^-^731— hdSfiF* 

[0 15 8] 
Kb 9] 

O 



30 



( R 




P — 0 



[0159] (xt^x R 4 ttTKlR^fettK** 1-10 

(om<k*mmx*3b ^ m« i ~ 3 mn&mw^-eib *> . 

^ffWlCtt, thy)^"^ (4-t-7^/U7;n^/U) 

/Is) 7**7*- hx tMJjA-^ (4-xf/V7x 
-/U) 7t^7x- thy>A-k^ (4-i-7 P nfc" 
;l/7x^/U) 7^-^731- ^hy^ix-t^ (4-t- 
40 t^f-/V7x^/U) 7t^7x- ^y^-^-t^ (4 
-t--f^^7*=-fV) 7**7*— h. j3>\si/*7J*-V* 
(4-t- 7^^/1-7 3i^/l-) 7^-^7ji— -r^^->^ix 

-tr^ (4-t-yf/V7x^;u) 7^-^;^^— K y^*^ 
ix-t^ (4-t-7 ? ^-/l-7 31^/1-) 7^-7,7ji— hx T/U 
A-fc*^ (4-t-/f^7x^/U) 7^^7x- h 

(Do hX'te-t bV$J*-¥* (4-t-7 r ^/V-7 zn^/U)7 

[0 16 0] 

50 Hbi 0] 
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8-208909 



41 



42 



>OH 
OH 



[0 16 1] RMi*IR*fctt^**i~i 0 

3-^< 4-p- * ?vi"< y^yfyy^t'h- 

/K i , 3--< y^yf^^ 

tf 1 — yK 1, 3-p- ^ f^yi? yfy-2, 4--0- v> y 7* 
yy yW fc* 1 — /K 1, ^^-2, 4-^^ 

y^yf ;/-2, 4-p- ?7W< y^UryV^t' 1 /K 

1,3,2,4-v 5 ( P -yf/w<y^yry) y/vtrh— a% i, 

3,2,4-v 5 (p-xfy^y^yry) y/Ufc* 1 — yK 1,3, 
2^4-^ (p-n-^ntv^y^yfy) yyUfcTb— /K 1, 
3,2,4-v^ (p-i-/DhV^y^!)fy) y/i/trh— /K 

1,3,2,4-^ (p-n-^y^^y) yyUtfb~/K 

1,3,2,4-v 5 (p-s-yf^y^yry) y/nf h-/K 
1,3,2,4-v 5 (p-t-^f/^y^yry) y/wtrh— /K 

1,3,2,4-v* (2' ,4 , -> ? ^^^ < >'> ? y^^) V/Wtf b — 
yK 1,3,2, 4-v* (p-* h V ?* ^^h" 

1,3,2,4-^ {p-^h^i/^Wr^) y>Hf 

yK i , 3--< ^ y x > -2-4-p- ^ o sw< y^yfyy^ 
tr b — /K i , 3-p- * n /i"< y-yyfy-2, 4--< yv?Uf 
y-yyi^b— /K i,3-p-^ p^y^yry-2,4-p-^ 
^yw<v>>y ^vy/utr b— yK 1,3-p-^p/^y^y 
^ y-2, ^ f y y ^ ^ h— 1,3-p- 

^ f-yU-Ov? y ^^-2, 4-p-^ a yWO-v 5 y y*^ V /Hf 
b — yK 1 , 3-p- 31 ^/W< y-^yf ^-2, 4-p- ^ o A"< is 
^yfyy/^t:' b — y^<t U<1,3, 2,4- (p-^ayU'O' 
..^ijfy) yywtf b~ /l'l5&X$^tlh<Dm& J &&&l^'t~ 

z^ttfx-zzo :h6«5*>m 1,3,2,4-^y^ 
y fyv^t' b— /k 1,3,2,4-$* (p-^f/v^y^yr 

V) yyi^fcT 1 — yK 1,3,2,4-v* (p-:t^vU'<>'v? y 7* 

yyufc* b—/K l^-p-^o^y^yry^j-p- 
^f/^y^yfyy^t'h^K 1,3,2,4-$* (p-^a 
My^yfy) y/uif yu*5j:t^r.*tba>ia'fr^:* s 

[0 16 2] Sb^«*li:UTtt. 5?#8§#/i'#>'»<& 

^^^^yU/iO-^ b y tfu — u^yi^^gtf- b 

[0 16 3] tLiz*/\s?*b'<nmmik&®&&fflkl,x 



UX*frfiJc» [A] *\ 0.0 0 1-1 011%, 

<I20. 0 1-511%, «N£#*L< 1*0 . 1-311 

[0164] ±e<D<fc5*«»*r**L"cv x *i:* *y 

[0 16 5] *fcte*>»«i:LTtt. JR«rMtt»IIB* fc 

10 :n^u>\ /^y l-^v&iroa-^uy-Y y^ia 

yu^ey^-irO^S^^ y :/* 

^tfy^te^y ^ -J->f n >\ #y# 

-#*-b, abs, rtvaf-w* xymtv-sK 

^y7x^yytw b\ ^iW, y * y — /HSffll 

[0166] sbiJi*«wic«6*y ^otru^m^ 

-c\ HrffcwtwH, **y^-w b> 

20 , /^a7o^f b, -ty^-r k ^^-y^-^^ b 

— . ^^HT/U^^^-^^-f ^^—^ irt^y-Y b. P 
30 MF (Processed Mineral Fiber) , /y Yv^i b, ^ 

t£b*m^%^bfcx%z>o 
[0167] 

blwfiO. 2-2. 5/xm(0»«&*^y^^Sf*U<fflV> 

[0 16 8] ^fCwO^yl^^ti, spJQJKS 5 » mJ^_bC0 
^T-^W*^, 10li%ra*Kli8li%O 
40 £kTX-*>Z>Zbi>m&^\ te&ffrttoW^UWi*. 

[0 1 6 9] #369!-CI4. ^<D&ot£9*y'9<Ob't>X 

cOtfc^^-T) 3 £JLL. «f^4£^±"C*>S^/^ 

[0170] *yh*5BW-efflv>e>H6Si«5te*»J«Ft-^ 
so tt. *«^*-b. ^y^^-v-^^y 
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ft if<otmffl v ^ft^w* tt«3tt«ysa** *f e> 
[0171] ^<dx 5ft*B*aa* s *s^^^*^ 

[0 17 2] ±BOJ:5ft«Ml3ft««ir± v 2i^±M 

%mn c^tffl v * * r. t *> x*£ * . 

[0 17 3] 

tfi^JBricWtt, t-h^7^0PP, iffiSW 
8cftSttfc**ft^^**ffl*«^ 3aE#^ 
i/h/uh^fflS^ hft4TK:ff»c<* 

[0 17 4] 

li, jiia«w-t>tt:ttftffl»^i«i'&-^* s ^*- ' x 

[0 17 5] 
[0 17 6] 

[0 17 7] [tBRKttft [q] ] 13 5^*5^ 
W56U dl/g-C^Lfeo 
[0 17 8] [#^P*5Mfr (Mw/Mn) ] SJ^J^Mfr 
(Mw/Mn) (4. ;^7WPC-150C$:ffl 

[0 17 9]^7Alt TSK GNH HTT'fc 
*K *7At>fXHS8 2 7mm, I^6 0 0ramtfc 
19 , ^7ixfig(j:14 0tiU »Bffi^lio-^^oP 
-<V-tf>- (¥p#«3!SI*) *5J:t^^bBSib?PJ^ UBH 
T (&mm&) 0.0 2 5li%?rffll/\ 1.0ml/» 
T*»»Si*\ mSSi^O. K»aAt 
*4 5 0 0-^^T W D y U &&%st UT^^Stff 

0 0*5J:tfMw> 4 x 1 0 6 ico^TteJfCy — ttRSrffl 
V\ 1 0 0 0 <Mw< 4 x 1 0 fl liov^li/^^ v"-V 

[0 18 0] [Bf] ft*5, ftfiK5>*Bfitt. 1 0mm 
0 *-Cfa 2 0 0 m g tf):£fi^{££: 1 m 1 <D^5r 

t^nn^^v^xy (CiSj-lOgft? $ -frfeW^ 1 3 C — N 
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MR<D*-<* iS^> a«£i&fil 2 0^. SHEW 

SS2 5.0 5MHz, ^h/HSl 500Hz, 7 
^/^-fgl 5 0 0Hz, /</U*HfljEUI*IB4 . 2 s 
e c . S^lHl^ 2000-5000 0<a$iJ^{*£>T~e 

[0181] o yr K^t^^t^] ^***-nn 

NMR^^^ h^ffiU 1 9 . 5 — 2 1 . 9ppm 

10 tt^t: 0 — ?<D±mm (1 0 0%) tcsM-s 2 1 . o~2 
i.9ppm ic^tb^fcr— #<Dmm<n%& (%) 

[0182] [2, Alc£<5< RaHS-g^W^] Poly 
mer, 30, 1350(1989) ) «r#*Kl LX\ «JIBLfc*«fel- J: 

[0 18 3] [gLk (Tm) ] Kfift5mgS:7;V^< 
^^IS«)1 0 O'CST^i&U 2 0 0°CX' 

•CI 0 < C/ / ^"C#^i-6^BRI^*ll«t 9 5fc£>fc 0 
20 tt. /^^yx/W-ttKD s c - Srffiv^fco 

[0184] *»**ft< ti>2 4mmm 

[0185] [ fc — h ^5ft«] £JlTO^J6«fyt?# b 
30 /Co 

[0 18 6] *v^-cr<Df^^>b 1 5 nimrt3COtt:»^-Sr93 
91x9. ^ n^^y tT— K2 0 0 mm/min"C'>— h 
t-^«S:*HILfcl»^»ff* s 3 0 0g/l 5mm^ft£ 

[0 18 7] (MX) ] ASTM D100 

3tw^CT^Lfc^^/l-^^. SOt^T-t-T' 

(MX) Sr^tt^fflOSb^o 

[0188] [^yy^ffl ASTM D 1 8 9 4W 
40 C"C3HlRb^:7>fyUASr, 5 Ot^T-^^^^T* 

[0 18 9] [f^D^y^] ASTM D18 9 
3lC*pCTf¥tf bfco ±IBcO(l) t - h /u3*«JIII3t 
^^^^-f^^^ftl 1 0 cm. 1 5 cmlC^O^ ffi U ^ 

tt^2^^7^tS^, 1 0 kg<OWJ|Sr*^ 5 

o^^r-^-— 7>"* i izJfcWi'fz>o i0ii:ty^ 

50 9 c^tfjgf^S^r^ 0 
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[0190] grn-, *&m<Dni&m&£xfHMm-em 
-sr^-To fr&m<onmm&£T*&&mz.&^x, #y 

[0191] ^!)/d f l/y- 1 ; b o l/^60^m 
(lIRttK [*] ; 2.9dl/g, DSCB/S; 164 

nc, ttAfcft ; 6 2%) 

(*&$ ypt°l/y9 6.4^%, =^1^2. 
%, l-y^^l. 5^/1^%. m&&& C tj D ; 2. ldl/ 
g, DSCBMfc ; 1 4 2t\ ; 5 6%) 

yafl/y^^^h^- [B] £r©3tT6KSt£ 

- [B] <B»jfM*^i-. 

Is^T&x-yX h^?~ (PBR) <Oft&&m 3 tC^-r o 
[0 19 2] 
1 1 

[3- (2- If 7 y /^) -2-rc^U^n \?&ls&t<Dit 
/*] 500ml-4P«77^=» 

i> ki 3. 4 6 g ( 1 2 0 ^ y s v^^y 

100ml, N-^^vH^o y K>2 0 m 1 &2JPX,. MM 
;l/2 0. 7g (1 lO^U^/U) ^h^xySOmlC 

0. 2 7 g (10 0^11^) ^3 0mlOF/H>l: 

«L/c 0 B6W»«r*2 0 0mltttf, 2N-HC 
lSrMt P H=li:Lfc, U tK*B«: h 

/l/xvi 0 0 m 1 -e^btC3(HlttffiL^„ ^fr^fc^ffi 

3 6.7 g£*#*L 0 

[0 19 3] l!Jyh;V-4PiE77^3 

^{t:# y^67.3g (1.02 *A0 t * 9 J — /U* 
W16 0ml (^^/— /W/ / 7k=4/l (=v/ 
v) ) £*qx.fc 0 ^&T> a*«£H5a"C±E«M8*£* 
^7-/U«l5 0ml — /U/*=4/l ( = 

v/v) ) i:S»^«^«TLt STf, #m 

SH4 (pH= 1) t U mit^^^^l OOmK'50 
fc 0 g«£«ffiT*NSL-C\ efei(*WMtl2 4. 2 
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g £3#fCo 

[0 19 4] ftC, 3 0 0ml-3P^L$77^^ 

l£±E6feBf*2 4. 2 g, gf&5 6m K tK 3 7 m 1 
&&X*Wkm&l 3.1ml SrSPx.. S*#Hft"C 6 B#fB 

m 1 StJUx., &{bj*^U>5 0m 1 T*3 0»ffiLfc e 
;bi£fc#Rtt£fflftA«*5 0 m 1 "C8fej*a. MTKNa 
t S04-ce«kUfc. IWt*r«BE-C«*L, 0HHri"J* 
10 Wo^F^77^- (^^*^/SlF*^^=2/ 
1 - 1 / 1 SiWCJRH) T^lJfll!LT6fei*l 
3. 7&#fc 5 4%) . »b*lfc£jS«l<0ftte 

[0 19 5] FD-MS : 2 5 4 (M + ) 

mp. : 9 1. 2 — 9 4. 0^ 

NMR (CDC 1 3 „ 9 OH z) : 

6 = 0.71 (t, J=7.2Hz. 3H. CH, ) ; 

1.16 — 1.58 (m, 2 H) ; 2 . 3 2 (bquin . J 
= 7. 0Hz, 1H, >CH-) ; 2. 6 1-2. 9 9 
20 (m, 2H) ; 6.8 9 — 7.4 7 (m % 9 H) 

I R (KB r disk) : 1 6 9 6 cm' 1 (v 

CO ) 

[0196] [3- (2-tr-7 a=. y M -2-^-3- Jlo-fv tr 
t^^Pj) KO^Sc] 100ml-3PAJS77^3 

th NaOHh7^ffl tC3- (2-lf7^=y/W) -2- 
xf;^Dt'tytl3.3g (5 2.4;yw) 
it^^=^ 25.9ml (3 5 5 -;y =*JV) g 
^#ISMT*2 . 5^F^*nH&aSSE^^:fCo S^T^> * 
30 SJE^i6<k^^-=^S:«JE"ei5S9 LT KtifeJRff 

fiH*15.2 gS:»fc. ^Ogg^a y KHrttK-bWU 

[0 19 7] 

IR(Neat) :1786cm" 1 (v...) 

[0198] [4-=.^/i^-2-73i=./u-w v^y 

jfi] 200ml-3P^677^= 1 (^^ — 7— 

aOHF7^W) CS*Sft7;v^^8.04g 
40 (6 0.3 ;!)^) b~ WkMMS 0m 1 &;&n;t, tK 
S*#I«-e«tEt?#b*ifc3- (2-tf:7 3^y 

/U) -2- xf;^Dt'tx;^u!JKl5.2g (5 2. 
4 ^ y *r/u) ^-«tft:K^2 1 m 1 
Tito iST*IT^. rtatM^-hrf, is*IBRJ£3 
KiSSiKSr*7K2 0 0ml iciiv^^L. 

f/noomi -e2iHi}*mufc 0 ^^it^w«*asr«afo 

NaHC0 3 *1 0 0ml, JWCfiafDfttft* 1 0 0 m 1 

50 io/i SftSu-eJBH) ■e»«l»SH- 
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xBmm^n^m^tLx i o. 8 %nti mm : 8 8 

[0199] NMR (CDC1 3 x 90Hz) : 
6 = 0.98 (t, J = 7.2Hz, 3H, CH, ) ; 
1. 6 0-2. 2 0 (nu 2H) ; 2.42-2.82 

(nu IH, >CH-) ; 2. 8 0 (dd, J = 3.8H 
Z> 1 6. 5Hz, 1H) ; 3. 3 6 (d d, J = 7. 6 
Hz. 16.5Hz. 1H) ; 7. 0 9-7. 9 1 (nu 
8H) 

IR (Neat) : 1 7 0 5 cm' 1 (v c -o ) 

[0 2 0 0] [2-^/^-1-*: Kn^^-4-7x^/Ky 
<¥l/<D^$tt 20 0ml-3P^LS77^^ — V 

|H*) 8 5 « (2 2.6; 

y^/u) i:28ml <D^& /— /W'^r^Dx.. H^#BS^T 
^^2-^1^/^4-7^-^-1-^ V 1 0 . 6 g 

(4 5.1^!)^) t:2 0ml(Ox^/-;W^(B$ 
^fcSJKSriSTLfco STILTS, 5 0tic#«BU 5 

;>5 0mlttx.itil^c <T»«Sr#«** TfcfBS:^ 
-f/V5 0ml'e2@»ULfc. ^*J*^*«tB«rft«J 
«*10 0mlt»U SMcNa.SO/ -C«S*L 

(2«R<ORtt*a-&») fcl0.87g#fc (K* : 
9 9%) o #6>Jxfc&*«f^>Wtt*:TIBJc*-t" Q 

[0 2 0 1] NMR (CDCl, . 90Hz) : 
6 = 1.02 (t, J = 7.1Hz, 3H, CH 3 ) ; 
1.31-3.28 (nu 5H) ;4.8 6, 5.0 3 
*X«eh,d. ^iiJ = 6. 4Hz\ J = 5. 1 Hz, 
t.ftlH, >CH-0-) ; 7.10-7.66 (nu 
8H) 

IR(Neat) : 3 340 cm" (v 0 h) 

[0 2 0 2] [2-xf/M-7i-/W >7 ! >'<D&&'] 
3 00ml-4q«77^^ — 7~ ^ S'tA » 

Tn-K iflL*8H*) i:2-xf;wi-tKn^ri/-4-7x 
-;Wy^9.78g (4 1.3;H/H . h » ^ 
,l,7;yi7.2ml (123.8^ . 4r*J* * 

/UTZSK m Vis>0. 2 5 g (2.1; V *5«fctM8: 

^>-*/Mx~/U^n JK6.4ml (82.55; y^r/W 
^>fk^^^^6. 5 m 1 Kig»PLfci§tt£:'$>o< «9 jR 

ittio Rj6»£4fc*r**2 50ml {cm^'ik. mmm 

&#«U *tt*rja^^^>;5 0m 1 "CSfe»=l2ig» 
mUfCo ^*ft«««i:fi»NaHCO, zK. fcl-tt 

@j££®J£T*@ifeU Si£Sr'>y*y^^D^ h^77 
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(HX^ : 7 3%) o ^bttfd^^^Ofe^^rTlSlC^ 
-To 

[0 20 3] NMR (CDCh, 90MHz) : 
6 = 1.20 (t. J = 7.6Hz. 3H, CH 3 ) ; 
2.49 (q. J = 7.6Hz, 2 H) ;3.41 (s, 
2H) ; 6.61, 6.72 (tth^tlb s % &t>*tX 1 
H) ; 7. 0 9-8. 0 1 (nu 8 H) 
[0 2 0 4] [^f^y^^"^ (2-^^/^-4-7 
10 :n=/Wr >"T>) <D&m 2 00ml-3P^77^ 

n- K ififttH*) ^2-^^/U-4-7^^/^ >X^5. 
0g (2 2.8;!)^) . W7y8S8 0mg 
(0.63; y^e/W) ^J;t^M7K^— r/^5 0 m 1 £rflD 
M#1«"C**T1. 6M^ScOn-^/V-y ^ 
^ixO^^-y-^?Sl 5.7ml (25.1; y^-/U) £: 

52ml (12.6;U ^t/W) SrSS*^— f^4 .5ml 
20 It** Lfc*S*»J>o< «TUco iWT^, Sia 
T^^iri 2B*IBRJSi**rt:. RJS*fr**r"fe9>f hTr 
ttifiSL ffi«$riaf0^br^-^^7K5 0ml Kffil^ 
«. *tiS:3i— 0 m 1 -CtttbU 

fc. ^*3Hfr^#«WS:«aSi***^tfti*l^ MtKN a 2 
SO,t«»tt fl j«*ttteT-0«*U 

/Wf^^=2 0/i^t«) -e»«tt* 

J|feHff:o@tt« (2«JW>*ttfl*fl*) £4 . 5 g 
(iR*8 0%) o #b*tfc*J*W«>*tt*rTia*?:^ 

30 -To 

[0 2 0 5] NMR (CDCI3 , 90Hz) : 
6=-0.23 > -0.17 (Zrtilffr s , 6 
H, Si-CH 3 ) ; 1. 1 2. 1.19 t , * 

n€ilJ=7.4Hz^WT6H, CH, ) ;2.4 
4. (bq, J = 7.4Hz, 4 H) ;3.81 (s. 2 
H, >CH-Si-) ; 6. 7 5 (b s. 2H, 3~H- 
Ind) ;6. 88-7. 74 (m. 16 H) 
[0 2 0 6] [rac-v^^^/^Vy U>--tf^ {l-(2-^ 
/U-4-7 m n/U-l->T >-^-/^) ) =■ ^^07 

40 KCO^] 50ml-3P^LJi77^3 (^^ — 7 — 

T/U=f^#Hft"Cv ? ^^^y UV-t^ (2-^^/W4- 
7x^>fy) 0.84g (1.6 9 0^) t« 
Tfcm— 7ml SrUOx., SIt?l ■ 5 8MjgS^n- 
y ^ 9 2.25ml (3.56; 

y^/W) $:^o<«Ttt 0 im £^(C13.5 
P*IBK«**fc. »fe^fcKK«*rK9-fr>f^-r-fe 
h 7 O^-ifrSlU ZrCl, 0.3 9 5 g 

( 1 . 6 9 ; y ^-a-) o»*Sr*>«r ij:»Ap Lfc c saraj* 
50 t«. »#«r««b**^* «HWB«ufc. ft^ata-c 
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50 



fflLfcB*&*i8Lfc«, JStK^— 3 m I "C 2 
0.17 g#fc 01*45 : 1 5%) o #knfc£j&$3<D$> 

[0 2 0 7] NMR (CDC Is. 90MHz) : 
6 = 1.09 (t, J = 7.3Hz, 6H, CH 3 ) ; 
1.34 (s. 6H, Si-CH 3 ) ;2.46 (qui 
n, J = 7.3Hz, 2H) ; 2.73 (quin, J = 
7.3Hz. 2H) ;6.96 (s, 2H, 3-H- I n 
d) ; 6.9 9-7.8 8 (nu 16 H) 

[0 2 0 8] 

U— ^3r-9-^$:9 0 0ml. l-/r^6 0gttii 

0°C\z.m^t^ ^citru^«rflte»UT±ffi«:7kg/ 
cm'-GKU ±|E^^J^^^LT^^iX^^^/l- 
77i"5 y^-^^o. 3 0 5: y ^e/K rac-^f/^y ^ 
{1- (2^f/W4-7i^-H>'T^) } 
^/W^^v^n^ K£rZ r^«SttO . 0 

0 1 ^ y^*nx.. ya\i^^^mmm^^^x±m 

^7kg/cm 2 ^t^^^^^3 05>Pa1S^^tT0^ 0 S 

U 1 1 Ottl 2«FBBWEft«Ufc« 
[0 2 0 9] #6*tfc#y-^— ft 3 9 . 7 gT'fc^ M 

&mmz 7 9k g -^y^-/^ y^e/uz r • hr, i-^ 

2 6.4 ^-/I^/cn [ t? ] =1-60 dl/ g „ 
14 8 8 . 4 «C-T?fc 9 . 2, 1-fPAtC^ < gl^^Sl^ 
tefaO. 0 2 %T*&o fc 0 -tc0{til(0^li4^r*3lc^i-o 
[0 2 10] 

[S£j£#J2] *»lcS*«lftU^2 y 5/ YtV<D*-Y9 
U—-7\ZL, ^3f1>-:/£9 0 Omh 1-:/^ :x£r 6 0 g 

^ h y-r yyw/w^^^i s y ■t/i'Anx., 7 
CCUHMfiLfcSL ^ufc'uy^Mtt^JEt7kg/ 
cm'-GUlU ^w^sy*tvo.305y*^ ± 

la^^J^I^^LT^jS^n^rac-^^^/U^y ^ 
-tf^ {1- (2-^ ai m/U-l-^f ^T*—^) } 

^^Av^n^ K*rZ rlW^IUO . 0 0 

1 ^ y^w*Px.. ynfcT WV&igiiSttlcffc^LT^£ 
7kg/cm 2 ^lC^ib^^b3 O^m^^fro/Co 

a. ^ur^ao^>y-/^T*7Ky^—SriHiit5iu, 

1 1 Ottl 2WBJ«lEft«b^« 
[0211] y ^ — li 45.2gtfeD, S 

£-ffittl±9 0kg-#y^-/^ y^t/WZ r • hi\ 1-^ 

vg-ftte 20.2 ^e/u%. [ t? ] =1.90 di/ g > S££: 
ti l 0 l . 5Wfcl 2, i-#At-S<*< 
^t^o. o 2%-efcofco 

[0 2 12] 

[»5g«3l ft#U:SSifBifeLfc2 y ^ h/HD*— 'b* 



ls—-?\Z-^ 9 5 0 ml. l-^-r^Sr 3 0 g{±& 

cm 2 -GKU ^f^7^y*+^0.30 5»^ ± 

- fcf;* {1- (2-^^-4-7^— /U-W yf^^) } v 5 
/urr- yu*?9xi s 7<< K£rZ r Kmc** LT 0 . 0 0 

7kg/cm 2 -GtC«*>^b3 O^g^fTo*:, fi-& 
10 JR«LT*l0^^y- /U*T-#y-^— SrlHjifcU 
HOttl 2«FBB«E<e«Ufco 
[0 2 13] #bixfc#y^— tt5 2 . 1 gtfe^ fi 
-S^ttJil 0 4kg-^y-^— /% y r • hi\ 1-^ 

7 1 13.9 *r/U%, [ r? ] =2.51 dl/ g „ St 

^{41 1 6. 3^-CfcO, 2,M*AKS<5<#Mtt^<D 
W^ttftO. 0 2%T*feofc 0 
[0 2 14] 

[it«»5t«4] *^a*«iftbfc2 y y wko*-- 

h^l — — 3rf-v£;8 3 0ml, l-^r^^ 1 0 0 

20 gtta^ hy-r v-fi-ivTA*^—*?*** i ^ y */U*D 

7 kg/cm 2 -GUI U hyxf/UT/U^r^Al 5 y ^ 

t i jf^icM tt o . 005^ y ^/^i, ^ntTU 

>'^a^t-^bT^^7kg/'cm 2 -G^^^^ 

3 O^fi^^rtTofCo ^Lt^tO^ 
^ y — jUtpX'tfy-*— ^rlllilXL, 1 1 Ott'l 2&ffflM 

[0 2 15] #P>.*L/^3i<y^— tt3 3 . 7 g-C*>0. S 
30 ^ffitttti 4kg-^y^-/^ y^e/UT i • hi\ l-^-r 
^-g-ftti 2 5.3 [ 7i ] =1.89 dl/ g . 

lino, o^fe^, 2 B nfA(ca-^<»a»^o« 

[0 2 16] 
[^3] 



40 



50 



( 27 ) 



8-208909 



51 



52 



M 

m 


o 


C3 


o 


1 094 1 


c 










S 

\ 




O 

Cvi 


CM 


IO 1 






















i 


8 


8 


8 


§ 
















8 


8 














3 3 


co 

CP 


in 


S3 


^ 1 


o 


















oa 1 




in 

<J 


§ 


CO 


OQ 1 
— : 1 


V c£ 
A ^ 

IK S 
i 


o> 

pi 


CM 

8' 




CO 1 

H 






CM 


CO 


1 

1 




1 

; i 
r» 

Is 


1 


1 

1 

rv 

K 


r< II 




£ 






•a 




I 






$ 

i 








A 

* 


A 

£ 1 






CM 

s 


CO 

I s 


1 

1 



[0 2 17] 

[Hj&6#Jl~6] tfV -fx* fc°u>-- l ifm«-e»iB 
«»ffiffl«2 SOrtfT^-f J:<9»ffiU 
»HftS-fr. ftv^JD!»n— /w*rai-rtH:J: 9. Site 

[0218] r<E>*SiiM£#y ^nfl/y©- ttffiW^- 

jfta«i-e®SiJi«u. *iMRiB-esija>T^>r-c»HBiajt 

2 3 0XT?ifttJU^iB7>f /WA&l^Jf JilcflMU 

20 [0 2 19] »P>tL^«Ji7^/UAS:±ia^ct5^»ffi 
[0 2 2 0] 

[Jfc*E«l~2] 2Ufe0»Jl tCjoV^T. *4t£^rJ:5* 

#y t*u m^tc&m*. 3iJK0!i 1 1 mm 

[0 2 2 1] 
[^4] 
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[0 2 2 2] 

[-frj*«2] rac-v^^^i/y U^-W (1- (4— T V 
(D) <P^fiR 

r)A90g (0. 67 ^e^) . —WtfkK* 1 5 0 m 1 £ 

tt&3^ :^r>^4 7mi (o. 3 0^) £ 

^^7^1)p^/^ p ^ K33ml (0. 3^/1") £ — 
ttfbM* 30mU^ Lfc*«* 2 0-25 °CT^T 



40 Lfc 0 1 2 B#Pfl^irCRJS tK 1 k g \ZM^ 

JB^ft (rS-S^GD) 4 2 g«r»*i OR* : 6 7%) o 
[0 2 2 3] V v h^oRKSi: 

TK^r/U^ ^!>Ay f!>A2. 8 2g (0. 0 7 5^ 



( 
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3 6. 5g (0. 18^) tx-f/H5 0ml^ 

j»Lfc«* i-f/H*8iU3 6gO@M»t 
^(D@^^n-^^r-^> 1 0 0ml T'!i^7 U-t6I<!: 
l^j: 0 2, ^ ^vu-7-Y V ^ tryu-l— Y >- ^ / — A- £ 

(«-&«©) 3 0 g 4r#fc. OK* : 8 2 %) 

%fr\zm.mm&i'ti iv y w^Kjaast-fi-frw© 2 

5 g (0. 1 2^/W . ^yifVS 0 0ml £rtt&^K 
-07)^^^^ hyWJn>'^/W^>'g&l7K^P^5 Omg 
(0. 5 5^^) &lmz-X lBWHJMSLfco Kl6» 
«S6II*3 0 0ml.i:ttf, W«IJf ^TKflcLfc 

Wbtt^Y/^SrSSBL-C (bp. :9 0 t C/lmmH 
g) , %m<nfc&%Q<S)*2 0 g#fc OR*: 9 0%) o 
[0 2 2 4] 1,1'- ^f^>!)^^^ 

5fi5^JCS*aift Lfc 2 0 0ml OSJt^i-f^ (D 

9. 5 g (51^^) , fh7^^^^ 

x>7 . 7ml (51^y^e/l-) x v?if;>x-f^6 
OmlSrftii*. -lOtCftSLt. CL<Z)ig?£4'lCn- 
:/^/i^^*A<Z>^*1>->*Si8 (5 1; AO 

n/U->^^3. 1ml (2 5. 5 ; 9 ^-/M 
Sr3 0»BtfifiTU l*IBRJS4rffofc. RlE»T 
fa¥046{bT^*^^A7K*iR4 0 m I t^P^L, n — > 



29 ) «BB¥8-2 0 8 9 0 9 

56 

«E : Tit SgLTfb^O^feT^/l^ r 

4g#fc (W: 5 0%) e 
[0 2 2 5] rac = j££gv^j; U^-tf^ {1- (HV 
7"p 7- v^^ f /t-^ yf } vVu^^frAv* 

^^M^S^L/"c3 0 0ml ORlSStcft-^*© 
5. 4 g (12. 6 S y*>U) . fh7t Ko77^1 

oomi$:tt^ - 7 8t:u:?fr*PU S^L^Co 

10 n-^f/H)f^l6ml (n-^^r*^^^. 1. 

5 8N. 2 5. 2^y^rA-) £ 2 0 #a>ttT$ST U 28. 

[0 2 2 6] H«f^ ^l*fiftLt3 0 0ml(D 
EJ^SI^ h7tKo77^100ml £tti2^> - 7 

2. 94 g (12. 6 ^ y *M ^r^o < VlWX-tcik, 
^i&*-(?#i&Lfc. ro^mJ&LfcT^v^^ 3 
0#7WtT^TU I^12f^Wlf:o RJSUfcT 
20 «J£«M8U #fiULf;:@#:£:3 0 0 m 1 (D— ^> 

■C3lHl«fe»LT, *Jg»SrBk*Lfc. #bnfc-^if>- 
«SSrlB5 0ml4-e«»U 6tt 1 2NF^ft*PU 

ir^fr^^ Vfr<Dm&® (4 : 1) 1. 7 8gt$)of: 
0R*:2 4%) o :^«Mfyi0 0mlS: 

2 2gt#fc (ft*: 3%) . &*5. {^(3)^FDf 
5 8 8 (NT) "Cfeofc. 

[0 2 2 7] 

30 im 5 ] 
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'H-NMR*'** (CDC 1 i x ppm) 


1 


1.26(6H x d x J=7.2Hz)x 2.70OH x s) x 

2.38(3H , s) > 2.88QH x Q x J=7.0Hzk 3.27(2H x s)x 

6.54C1H , sk 6. 90(1H x s)x 7.10C1H . s) 
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1.06U2H* d . J=7.2Hz)x 0.94—1. 14C6H . o). 
1.91-2.06(68 . m)x 2.26C6H > sk 2.7K2H x q x J=7.2Bzk 
3.49C2H . sk 6.49C2H x sk 6.74C2H . sk 7.06C2H s s) 
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L20C12H, d . J=7.2Hzk l.29(6H . s) . 

2.21C6H . s) x 2.33C6H . s)x 2.8K2H . q x J=7.0Hzk 

6.70C2H . s)x 7.01C2H x sk 7.26(28 . s) 
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1.06(6H . d x J=7.2Hzk 1. 26(6H , d , J=7.2Hzk 

1.80C3H . s) . 2.10C6H x s)x 2.24C3H . s)x 2.80(28 x sk 

4. 36C4H x br.a) x 6. 16(2H . sk 6. 60-7. 68(14Hx n) 
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0. 92Q2K. d , J=6. 8Hz)x 2.02(6H > $) > 2.36C6H x s)x 
2.60C2H x q ^ J=6.8Hz)x 6.80(2H x a ) s 6.90C2H x s)x 
6.99C2H „ sk 7.45-7.50C6H > ak 8. 12-8.16C4H , n) 
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5. 6 p pmf+iS-C#*i"*) I a 6 lia 6 

tfHBfcr-* (3 7.: Ippmftj£t«t5) <£>®«-C 

ofc (C. J. Carman and C.E.Wilkes, Rubber Chem. Techn 
ol. , 44, 781 (1971)) o 
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